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fcldJUDJKk fc^tM±i@BSft*4+T^ffil*bfc^^^-e 

[0 0 0 6] 

Z>^k\z£V, ffi»T-S»M«^i-S± 5ftiaiSft*# 
ft<, ill^WiJft^l^n^r fca**|ofc. igiSft 

^ e k * b fc # ^ (o 2bz>h<Dt 

Jt^bTV^o ±ia2SO^^M^^Tffi^^>- 
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[0 0 2 5] ±E— (M- a ) (M- f ) fc*3 

V>T. R 7 ^bR 2 °tt-^ (M-I) fcl*3ttSG a * R 
a ^yct^R 2 kli)CS^S?r^i-o — (M-a) *»e> 

(M-f) co5^>> ff* UV^ti—«5t (M-a) > 

(M-b) tssns b°^y r -/us> ^ y^r^—^m 

T?*>9, S^S^ Ll^Ote— JR* (M-a) 7?* Sit* 
[0 0 2 6] — JIS!5£ (M— I) K^l^T, B^WB 2 

^^-CR^iBi^-CR^^tt)^ 
[0 0 2 7] R s ^6J:t/R e H^^34>L^7k^T'> Is^S 

mmmm. r^s, t^*^*^ 

R e > R 6 T^$n^*?^UV^»Si: UTtt, 
zkSMK 1 ?-, flBflSSlS> Tiy/^m, 

[0 0 2 8] G\ R 2 :fcJ;T>*R 2 te^*3*>/:bT. 

/Np^yl^ flifl73^S> 5?#^S. 
isftjis-fc—j^, 7!l-^**V*/i'*=^S, 



7^/S («*»7 5;JS, 7~y/X£^ 

;y| x T/U^v'^A'^— '^7 ^ / X, 7 !) -/Vt^ 
>^/U7K=-/U7 S yl, 7/U= 3 r/Ut>b< I47y — /U*/U 

dwu7$/x* Sif^^^7^/S> ^b* 

x, 7/^t>i<tt7y-/vf*s, fc*at^*x* 

[0 0 2 9] G a -C*$ix5«lfeSi: tXI4> 

^ 7yu3^*>Sx 7y-^vs, r*>^***> 

x. mmm**^. 7^s («*»7$/x. 

y/XSr-g-fcO • 7^7;/S, ■? W KS, ^/V7 
r^^^;;!, 7^=>^>'^^-^7^/Ss 7 
ij -;Vt^^^/^^^7 T/U*/Ut> b< 147 

* u < tt/Kisis^ '^#zsm** Tj^^m, t ko 

^i^X, 7/u=*3r>'X. 7 y — ;Ut^ % >S, 7^** 

*>x* 7^s.»S7>;i, 7^yyS^W 

*fctt:7^7$ySt-fc!}, ^-etTKSIS^, 7^y 
;S, 7^7 5 /Xa**fcW*bv\, #XI43EI-B& 

[0 0 3 0] R\ R 2 -t?^£n£#*blMt*Xi4, 7k 
Hjgj^ 7/U^/UX. 7 /U^^f-v"* ^S, #/U^ 

#b-CV^-CfcfiV\> R 1 <t R S n £/zt4R 5 £R 6 ^;SS^b 
T5*fctt6*SHSr»J*bTl>AV^ A\ R\ R 2 , 
R<\ R 6 ^7tl4G 1 -C^$n^«-«^S^^^^S^ 
*i--5«-&^«*Si: bTtt. -hlSG\ R\ R 2 T^ 



[0031] *5iK^afej|si-^*sttft!|si-T?fc5*'&r 

(4, A\ R\ R 2 , R 5 x R e ^<tt/G 1 Jb<7)V^n^O 

GLWizmi&M t br $ «b ^ ^t£ft;M4x«:Wi- a r. 

;*/u*X, */u**->vw-*. ^^*;SisJ:t;4a7y 

14, ^/V*>'>^I, /X&^O'^/U^X/^S 1 * 
b<. #U:#/U#3rS'A'X, ^/U*S3&SJff4bV\ *^ 

tf^iwuS^ **^/X:te4l>*^>'U*XJ4^<^4£tS"Cfc 

>\ h y ^A-f^-^, * y 57^^^-^) *54tWrm 

[0 0 3 2] *?«aB«^*3t^, HgKKSl47^^^ 
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^ x T/U^/US. ffi&7/U3--/uX. 7 7A' d M'X*5 

tT^t{)J;<, Sfcll&^j«bTV^rJbJ:v> 0 flifl»»i 
1 6t?Jb6^i*S5>K»4U\ 77^^S*5it; 

a&7 9 ^*^s^7 y — ^sb^»7 3i ^/u^ fctt-^^ 

?vu-CfcS r i: b < , y ~~fr&m^#ti bV\ 

IMSJ)ia6^«*wtt % **vv\ y^/K -fV^ D 

t°/K t-y^/K tKD^r^f/K > ^^iyni^ 
10 /K ->7yxf;U s h!)7^tD^f/K 3 -^/U*^ 
a fc°/U N 4— ^/Usfc^^vK ^^o^^Sv 

/uS, 2~7x*f;uS, tr^/uX. *54tf7y/uX£ 

[0 0 3 3] *Mffl*^*3V^-C. 5?*J£XI47 y — /UX 
*3«fctf«*7 y — yu*Sr**"TS 0 7 y -/UXI4. 7* 
=/u4fcf±t7f yutfcS w i Jf * L< , 7x^^ 
»^»*bv\ MO^M^tli 6 - 2 0 tfcS 

X£>0OI-I4, 7x^;U, p-hy^K p-^ h^rv'7x 
20 =./K o — 9 o a 7=.=. /Ufa JltKm — ( 3 -^M/d 
t°/l/7 ^ / ) 7x^;^f^So 1g^ff§Xlwf4. 

6*»<75«3RaiS^W*bvv SfJfEBiftX<^W-i4. Jia 

/US. 7*>^S> 7^7;/Is 7/U7r^^S> 
IBttiMtX^W^tt. 2-try^u*. 

30 m, 2-f7yy^s, 2— o-^^r^/y a^x, 2- 
^vy^-^^-yy /ux*5ctt/2 y ^s^t^^^o 

[0 0 3 4] 7/1/^^X1^7 y — 
EmX^^"i" ; 57/U=3r/uXI>*7 y — ;U7/^x;US s 4» 
gi^(7)T/U^->'UXt/7 y -/U^/U*-^S^^ix5 0 
T/U^r/U&t/T y — /U^/U5^^/uX^>0yi bTJ4, ^tl 

^ f ix>^ L /u^/u^^/uX*3«ttl ? ^^— /u^/utJn^ /uXSr 
M£\f J5*^r-# 5o 7/U^/u^t/7 y -/^^7 -/u 
Xt-J4. fi^S^r ; &'f"^7/u^/uXt>*7 y -/^^7^ 
n/uX. »Btft<D7/u^r/U^TJ c 7 y — /U7/i/7^^/vS 
40 ^^tl§ 0 7/U^/Vfei tf 7 y -/l/^/V7 =^s<o 

mtvxn, ^ix^ti* z^^^y* s/ui*3j;i;7x 

^/U7>f ^/uXSr^tf 7V-/USK: 
{4, f ftSSr*t 5 7 ->/u$*5 ii;«f »<^7 ->/uS^ 
<Si£tiZo ^j|E7'>/uX^ bTJ4, jR*JH-T"*i* 1 — 1 

2^7^a#»*u\ fltiEfisix^w^tt. -f*"^ 

tftiR*i4X^-&*ix2>o t1HS7i//uS^^J^{4> 7-fe5^ 
/uX^it/^v^^/uX^^SH^o ^°yvg^^L 
TI4. 7y^ Jtt*JS^SSJ:«**JK^^*«f bix 

50 [0 0 3 5] 7^ Xt-f4. 7/U^r/uS. 7 y — /Ui 
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^ > ^f/^7 ^ /s^ii/^f /V7 ^ /i^^tn 
^ y s^o ^^1^7 y -^7 ^ / s^^^^^, 0 fltj 

T y -^T S / -&tm^ bl \ *flfE«lft3E^W t tx 10 

So iWriar j-^7? yg^ii: b-m, 7^!)/S^ 

[0 0 3 6] T^=»**>*Ktt % t*SSr#t5 7/U3 
^r'>**3±V«lfli*^T/U3^->S^*ix<5 0 WIST 

5/**s»*UV^ 0 flfrE«»£<E>0iJfc:M\ 

-So 

[0 0 3 7] 7J- yU^v'Sl-i*. fftl&*t§7 

n^>o WIST y — ;ut^r'>S<b ttlj;, ftStlSWRrtse 
~l 2<DT})— yu;i-* bv\, BulEfi^^o^i 

[0 0 3 8] 7^7^y£l:it e&SSrWi'STv/ 

iET^T^yS^bTf*, 2—1 2<OT 

7-fefyV7;;S, /nft^7^/S, *<^/<< A* 
7>yS, N-^^— yUT-fe^vi/r 5: y*$J:l>*3, 5-i> 

[0039] KSicii, emasrw-rs ^ w k 

Siim jK**^** 1 - 1 2©>WKiWS 

bl\> lifrEBJftSOflJKM:. 7^/H*5itf7 9-^ 

«^4ns. sme*w K*o«Kitt. 3 

l/^ K£, 3, 3-^/^!?^ KS53«tt/3-7x 

[0 0 4 0] ^^7r^^7 S y3£lrte> ffiikSSr^ 
-f - 5 ;* yu 7 r ;U7 ^ / m& X Z$m&t&<D ^/is^r* 
^yu7^S^in5o fltJEBJftSoWwtt* Tyv* 

li x N, N-^d^/^^^t^^TS / ^^^tl 50 
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So 

[004 1] Tyu^ *->^;yusK=.^T ^ y Stalls B& 
S*:*^* T y^= * v^yMS-yW ^ / S*5 J: t/^«Jft 

(DTsV^^i/jJ^m— y^T ^ /S^-a^tlSo METyl' 

1 2cOTyu^^v-^7yU^^yUT^ yS^fff bV\ WIE 
«*JS^«»wH:, WET 

[0 0 4 2] Ty^^ryv^T^T y — yi^^y^^— /^T ^ 
left, KlftSSrWi-STyu^/uXVr y — yu^y^^yu 
7^S, *3 it/^B^ry^yuSU^ry — yu^y^ 
n;U7^S^n^o Bfj|2^yu*;^/wr ^ /St b 
Ttt. ft* Kflfc* 1 - 1 2^yU*~AT^ Sm&ft 

H5o fltlE^y^— ^7 5 yS£>W-te, y^>;*yu* 

-jut ^ y N-7x^^^y^/u*^^7^ yi, 

[0 0 4 3] ^yW^e^yuSirtt, gj&K&rW-t £ #yi" 

flflE«*a^W^Ji. T/u^^^fn^c *lE*y^ 
/^-l'yi'S<^W-tes y ^-/U^yU/^-Y yuSdoi^v^y 
^yu^7yw<^e-f yi^S^^^tLSo 
[0044] ^^77 ^e-fy^St-li, ^^S^^i"S^ 

IS^yu^ r ^e-f yu*<o^Jir v? y ^yi^^y^^ 7 t *4 ^ 

(2-fc Ka^yxf/l/) ^yW^7 T ^-Yy^ 

[0 0 4 5] Tyu=i^iy*y^— /uli:tt, ffi^S$rW 
t^7^3^y^ yi-^ y^^5 ± I/^E^C75 T yu = ^ > 
^/u^^yua^-a^tbSo ttE7yi/3*'>*^#-^» 
tbTti, ft*JB^»^2— 1 2^Tyu=^^^y^^^ 

Stf^*n-5o StrET/u = ^>'^y^^^a^J^tt, 
y h^r">^y^— y^S*3<tt/^ h**>*/^3!R=/^S^* 

[0 0 4 6] T^y^^^S^fl, SM?r*t47y 

ttlE7^u^'>S^L-CI^ 1 ~ 1 2<DT 

^yw^-^v/S^»*bv\ WE«»S<^^J^^, 
ttMTKttS^-a^nSo tfJETv/yu^^^S^W^tt. 
Tir h^^S^it/^V^y^^-^rv-a^^^ttSo 
[0 0 4 7] *yb/^^/U**^*^tt, fM^*t 
5 ^ yw<^e>T yu^-^r J: I/^S^^ ^7 /w^/f yu^ 

ttn^o mE*yw<^-^yu^-^i/X^«l^»i. N-y 

^yU^yW^^^t^ yU^-^r->S^^^tlSo 
[0 0 4 8] T y — yui^v'^yu^xiyl^t-te. BJ^S 
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srw-rsr y — /u***>*^#=^**3 xx/mmt^<oT 

[0 0 4 9] TU-^t^r^^^^r^ / SCi^ 

So WET J -;u**->*^#^7 $ y St tttt, 
jRSeJSC^HR* 5 7 — 12 <DT y — yV*^r*>*^2R^/WT ^ 

^$4n5 0 WEry — /ut*->*/u*=;i/Ts /s 

[0 0 5 0] TA"*vK T D -/I'XU^SlSf Id 

fiftS^ttsT/^/K 7 y -^st/iii^t 
Siitft^7/u^, 7»i^i;siifti^ 

TH, 0t3RJIK-T-ft^ 1 1 2<£>fc<od*$fSLV\ > WE 20 
B&S^W-tt. -Y^-^ttJSl7KttS^-&*ixSo WET 

^^^/u^-^s. 2 -try ^yu^***s**n 

So 

[0051] 5/ji^*ae-sx»wtt. ~i 2<d 

v\ jtEvD^^awwi:^ h y > ^/i^> y yu^- 

[0 0 5 2] «ft££r*1-S«Si 

4LV\ WE«*3E<0«Ktt* 7/U^/uS, T^a*^ 

/u*- * i/SS:^lf S r <h tfit*£ So 
[0 0 5 3] T^=jarv/^7/U7t?^/U^-^v'Stw{i, fi}& 

(7?T/U=i=¥>'^^#^ /U^-^r^S^-a^^So WET/U 
(Dj&SJtf^bV^ SftET^3^r^*^#^t^'>S^«!l 40 

[00 5 4] T y -/Ut^r^^/^^t^^Sl:^, 

Bi&S£- ; fi"1~ST y — /u**->*^*^^***>a*5J: 

So WET y — yu**^*/UsR=/^**->*i: ttttj^ 
S£*7~l 2 tf> LV\, Wffi7!l-^i/* 

[0 0 5 5] EH*****'*'!'* — ^*»Ctt, Bi&S*- 50 
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[0 0 5 6] Sii^^^7^SM, B^S^r 
Wi-S^lSS^^*— /ut ^ / SisitfftlK*^*** 

7 5y*tim 2^»*«^^*= 

«?KtiS^^*tbS 0 WEm^^^^T^ 
Mfctt. 2 -ft7x y7;u*-/W7 5: yS, 3 -try 

[0 0 5 7] IHH;*^* — zi'Stcteu fiJftS£r*1~S 
1 — i 2<D«3RHl^^*=-^S* s »*bv\ WEB& 

sco^j^ti. -r^-^ttfSTKtts^^ttSo waits 

3 — t°y i/y^/u^^^S^^H^o 

[0 0 5 8] -f ^A-St-tt. fM^tt 

tt. j^m^l-l 2<o«SI8I^/ut^=/uS^»*L 

i\ WE«JftX<£>0!ii-i** >r^^tt»*tt*35 s **Jh 

So SdE***^^7-f^;u*oMl:lt 4-t°y^> 

[0 0 5 9] #-3B93<£>— JftS; (M- I ) -e«£4xS*fe 
*!lfc*3l*T, «fc»*bl^«3Sr±, TE-fiSxt(M-II) 
T^£HS t><DT*£>S 0 

[0 0 6 0] 

Hfc7] 

-«5x£ (M— II) 



1 



N 

I 

Q 



1 



N=N 




[0 06 1 ] 5£ (M-II) Z 1 !*/^ y FOiM 
^OpIj)5 0. 2 0J£iJiCOm-T-Si§H4SSr^i-. Z'li 
a„ffl«*0. 3 OW±<73m-?- p ii?l*X-*5Sr t*S#*b 



(9) 



15 



ZfiK ftfc, jK3R«2~1 2W7v//H, ^^Sfc2- 
1 2 OT/U^/^^r^/^-^ ^h°S> '>7; 

— 1 8 <DT y — yu^/V^^/VS* j^^^Cl^l 2C0^7/U 

— 1 2 07^^^^-^S^ jKSHR6 — 1 8 <DTy 

[0 0 6 2] * (M-II) l^t5R I > R 2 . R 5 *S<fc 
tfR s tt*ft-«X— #5t (M-I) K*5lt5R\ R=\ 
R e joi:t/R e <t^l^-efo^o R 3 #±tfR*l***»:iEK: 
**JW^ HbKKS. »fftS, «SSS^ TvvuS, 

^;u^*>f^S, 7/u^tl<li7U-/M;u* 
^ $f«Ss r->/v*. 7;u*^Rtf7 9 

*ai** s Ww»*uv\ z ^k^^> ^ 

»iu\ fttjffi5~8A^i*B&£^Tv^t>£v>u 

ttll ^JxLli-O-ifv^, ^D^yf x 30 
n-^-fc^at, try v*^ at fcrySS^HL tT9i^ 

vis, fyyv^at, h y ts^hl /^m, 
-<^y^ ^ ^y—/^m, ^^if-y—'HS. ;*-^-y- 

V—^m. f7/-^, ^y/f7/-^», ^^r^ 
VIS. VSSiSi^^T VS^^tf ?>^o 

[0 0 6 3] — «5S (M-II) ■CttWbfc#»43EK:ll 

w-rsm^. i^Bms^uri^. miE-«* (m-i) 

LfcflMftX. G\ R\ R 2 T^J^LfcS^^- 40 

[0064] ::*c% tjv^ns/^ h 

£tWl-!raf ^/c^Cl 9 3 5 ¥l-L. P. Hammett \Z£ 

*Jd^tBi-r flflxLtf, J- A. DeanfB* 

flange's Handbook of Chemistry J !g 1 2 fSL 1 9 7 50 
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9^ (Mc Graw-Hill) Ut&tD&tii} itflk 1 2 2 

9 6-io 3i, 1979^ (mytm fc»LV\ 

*389i<a— (M- I ) *5<fctf (M-II) Of 

[0 0 6 5] y hfiftSSftopil^O. 6 0£A± 
yl^yU7*^yU£ (#]?lfcf** y^;l/*^^S, 7 l J ^ 

xji-Tfr^/ismifflTtli^^^*'^— ^S) £r#J£L 
T^tf S^ i:3&s-e#So ^^^HopMO. 4 5J£A± 

yu^-^-i/^yu^^^S) , 7J^**'>*^*-^* 

/1-) . 7!l-^7^^i (0"]^ltf ^ac^yU^yU-7 
^nyl.) , *)\,-7t=Z<< ^ (0H*Jf. N-3i^yW7<yU 

[0 0 6 6] /N^s/hg»S^o P I^0. 3 0J£A_b 
(0IJx.li, 7th=ar-» , ^yu/<^e>T^S (^J^tf. N 

-m^yU^yU/^^-fyU, N, N — v^^f"^*^*^ 
yU) s /NDyyft7^3^>'S (^J^ltf> hU7QD> 
^-yu^^rix) s y>oyyft7!l-^t^r^S (0»Jx.tf, 

^ryW^^-S (F'J^ii. ^7nD^f/UW) . 2 0^± 

<oo P «e^o. i 5 w±om^3it£ST-Bm£n/cT 

y— /UX (W^H 2, 4-^hn7x^/K 

^od7x^v) s *5j:i/«*m (^d^tf> 2 — 

^^r-^yy^, 2-^^7/1)^ l-7x^U- 

^o. 2 oaL±om^K§itts^*^Jt U-Ctt, ±f£ 
[0067] flats— as* (m- i ) x-m£tiz>7y&m 

R 6 <i:Lt^L<fi, tK*^. T/u^^S, ry- 

b< ^tK^j^- 1 ?-, 7 y SiSl, 



17 



S 0 B 1 *5j:t/B 2 ^- ; eix-^n-CR 1 = ioJ:I/-CR 2 = 
R\ R 2 li#*£?;£ L< i3:zM$iJgW\ ^o<Jrv 

/UdryUS> t Kd^tvS> 7;V=«^'>S, TA^^i^* 
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[0 0 6 8] fas. flfris— (M— 1 ) TS<*n5<fr& 

10 [0 0 6 9] stjfE— fl£5£ (m— i) t-«sn5 7/fe* 
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[0 0 8 3] (v'TW^) ttS(Oy7 W V^ 7 <t 

ttS^^AltttIffi$: 1 - 0V(vs SCE) <t 

U < , BtftSffifl* 1 ■ IV (vs SCE) «fc «9 t> 
T-fc5t>Oj&*J;9#F*L<. 1. 2V (v s SC 
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[0 0 8 4] BMttnaoffi: (Eox) 

De 1 ahayHF"New Instrumenta 1 
Methods in Electrochemist 
ry" (] 9 5 4¥ Interscience Pu 
b 1 i s h e r sttflj) ^A. J . Bar d i&m "E 1 



(17) 



31 



ectrochemical Methods" (19 
80? J o h nW i I e y & Sons f±T0) % M 

mmi&m "n^it^ftmm" ( 1 9 s 4^ &n&mm 
[oo85] Aflttcikftitta, a***^ h y ^ ^ 

p tt»HE"f^, SRKH^Sr l x 1 0"*~ 1 x i 0" 6 ^^ 

/y y b/^tt, int * y y^aou*:^ h y — ^ 

mm l:#t5«i: LtJISti, w^tli, %n«fi: 

a««ffii-*wi: 355*5^. «W» («*.tf^-f Kb 

0. lmo 1 dm- 3 (7)igJ^^^x h^^a t^T^^^ 1 ? 

f[(Ogg|j:0. OOlmoldnT 3 ) "CiEijft^ "7 n 

9MSLfcffl[ (v s SCE) £Sm<£>gHk® 
tet-TSo 20 
10 0 8 6] Eox(Offi««5|s|.^t,a;«^<o«^^9-^ 

1- ss:*:bu (■Mt«ffi*s»-eas>*) 

9 Hi* 9. «^«#ttaESr*A-t-4^i^«fc9B*ft« 
*3 lteS£r>SA LTBMfcmffilS: J: 9 ft t 1"5 n <t ^S* 

p v ^B^S^^Ai-5 r 1 J: 9 SMWEffiSr J: 

[0 0 8 7] *56W^*3V^-Ctt, ^tcitJlS-j&ifc (C- 
I) t*JW7^D^>7^y^S:fll^It» 

[0 0 8 8 ] fdlfi— (C - I ) Idifcl^T, x\ 

0 2 - Z\ -S0 2 NR 21 R 22 , -CONR 21 R 22 ^f: 40 

ii-co 2 R 21 Sr^i- 0 rh^wiM^ft-t, -s 

0-Z\ -S0 2 -Z\ -S0 2 NR 21 R 22 ^/ili-C 
ONR 21 R 22 ^ t < , #iC-S0 2 -Z :, 4fcli- S 
0 2 NR 21 R 2 WfK, -SOa-Z^ifttffSt 

i*n*^£Sr*i"o x\ x 2 , x^^x-ia, 

t < P) Cf M t-fc o 1 1 6 < , fc5VM*0fl;t 
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< . fo5V^)ifi-S0 2 -Z^-S0 2 NR 21 R 22 
[0 0 8 9] ZMS, «»t>L< tt«IB»oryU*^ 

nmm^T^^-^m, B&t> u < r y — ^ 

[0 0 9 0] R 2 \ R 22 li^:*L-Fix3fia:^. 7kHf/gT-, 
BJfcfc^ttffiBffc^T/i^A-*, fij^tt<li«f^ 

m. t ftt) t< ttitftor 7^*^ b&^lxi* 

aigm^ry-/uS. fi*t>L< tt«BJft^1S*fiSS: 
7/^;H, t»7 y -/H, fMi^S^f tff^ 

lv\ )iu r 2 \ R^fi^^-rixhikmm^rx&z z. t 

[0 0 9 1 ] R 2 \ R 22 *5j:r>*Z 1 75^i-ama/^^ 



»l:ffSU\t8HE^«t LTte, «J6^Z\ R 2 \ 

R 22 , Y\ Y 2 , Y 3 ^I>'Y 4 ^5lrfM^I*Ol^^ 



7;^y7; K»^afe»^-&i4SrWftfi*<4Srf&l±S 

[0 0 9 2] R 2 \ R aa *3ctt/Z a A«*i-B**fctt« 
BftOy^o7/^yi/itUll j^UUS^-SdS 5 - 3 
40 0£Oy^n7/l/^SW^ LV\4#^jfe<S|.<D«#Ptt J ¥» 

0Ui:U-Ctt, »»*>Z\ R 23 > R 22 . Y\ Y 2 . Y 3 S 
t>*Y 4 ^3Et-B^S^^o^^^-sjtg^^^B^S^ 

^7^^*. y7/I, 7; KS, ^/u^>T^ K£^5fe 
lfX\ X 2 , X 3 *5J:t>'X 4 ^^T~ S0 2 -Z 1 Tfc^^ 50 [0 0 9 3] R 2 \ R 22 *3 J; t>* Z 3 ^^-Tfilft* /c liffi 
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R 2 \ R 22 > Y\ Y 2 X Y 3 *>J:t/Y 4 ^3E^BlfcS£f¥ 

[0 0 9 4] R 2 \ R M *5J:l/Z a **-ril***:ttJII 
f T/U^yi^S^^^ LV\ *|#^Jfe£f (Dmnte^ >^ 3cy£ 

m\Z%-^V\,\W&m(Omk LTte, ^<OZ\ R 2 \ 
R 22 . Y\ Y 2 , Y 3 SO + Y 4 ^II:fM^^ori^ 

■sj -m^m^ <D^m t m u t> ^ a^if «b *x s . + -e t> ?k 



[0 0 9 5] R 2 \ R^Joir/Z^^tl^fcliS 

y— /uSri*#*Li\fi»S<aWi: ITIt *S6^>Z\ 
R 2 \ R 22 , Y\ Y=\ Y 3 Xt/Y**S5El-«iftaS:l*o 

^ t ti*-ziint*m&<ow3&Xbm c t coasts if e>ns. * 

fcB*5.*-efc, /Nn^y^, >ry 

^yu^^e^yi^ ^yu^^^S, -Y ^ Kl> 7->^i, 
[0 0 9 6] R 2 \ R"*3±t/Z a aS*-m*»*fcL 

<. flaj^tftry s;>t?*ftil 2 fit. 3 flu 4teT-B» 

t^r ir^pjtgT-fe^o Wis**'* t 0 7^>, trUSS* 

>\ fc 6 yyyy, hyr^y, ^/uy, -ry^yy 
>\ ^rtyyy, iyvyyy, 7*9>*>\ */*U-y 

^-^m^. -<yv / ft7xy, fc c ^;/— yK -Y ^ ^V— 50 
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/k ^<yx^ ; Kyry-yu. **d-*s— 

yK ^yXt^rt^/K f7/-yK ^i^/^T/— 

7K -Y y^if;/— /K -<yXYy^t^K 
!) yy, t^yyx tr^v^ ^^y^y 

t°y >>>\ t'^yy, t w y^>^ fy/^y, h 

U7yy, f7/- 7K -YSi^:/— -^X-YS^y 
— A\ h!)7/-/K f7/- yK ^yVf7^K 
*Y y^-TV— /K ^yXYVfry-zK ^7^7/- 

fi«X<a0!l£ LTW\ «a£OZ\ R 2 \ R 22 , Y\ Y 
2 , Y 3 XVY*^3S^«**S:«por t^^TfiE**^ 

[0 0 9 7] Y\ Y 2 . Y 3 Xt/Y 4 ti-ttl-?5naSa:(w, 
7KmiW^. ^pyyjg^ Tyu^ryi-S, y^P7^w 
Tyu^yi-S. T^yu^yuS, T y — yu^, %%IR 

Tyi^yu-T ^ /S, Tyi-^^^S, 7!i-/^yS, 
Tvvi-T 7y^7$/S, ? U^f KI, ^y^ 

77^^7;/S, Tyi^^ryi-^^-S. 7U-^ft 

^ 7;bn df-iy^y^^^ yUT 5: / 1, ^/Ut^^T ^ K 

v ^;W^/f;Ul, ^yU^r-^-Y^S. ^y^^=.yl/ 

N 7 >3^y^ yi^TK^yuS, ^^lt^^ : ^>'S> 7^ 

, T->yl'^-^rv'S, ^7yi-/^^-f yl-^-^riyS. > U /l-^- 

^r^y^. 7j-^t*v*^#-/ui, ry— yu-^-^riy 

^y^^yl^T^/S, Y5 Kl, IS^S^^-S, 
yyi-S, Tv/yi-X, ^yU/^^-S/yuS, ^Ttti^y^SS: 

[0 0 9 8] ^-Cfc, Tyu^r 

S> 9 KS, ^yi^yr^ KS. ^yu^^^e-Yyi-S. 
^yu^ y ^-Y yi-S. 7^^^y^/^^^S, ^yu^^ 

o^yjg^ y7/S, ^/^^i^y^m. *5<tt>^yu* 

[0 0 9 9] Z\ R 2 \ R 22 . Y\ Y 2 , Y 3 y^l/Y 4 

[0 10 0] — 1 2<^E«*^:li5>itt«ryu^ 

IS 3 — 1 2^ffi^*fc^llgEffiiy^ n7^/H, 
t3-l 2<^iE«*yttt^itt«*>^ czTyu^^yuS (K* 
±^*S^®^SrWi-5 t<73^SfeW-<o*<IW4*3J:W-Y 
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/d ^y^ntX sec-y^/K t»y^/K 2 

— ji^/U^^rv^/K 2 — y ^vU^yU/ft^y^zn^vi^ 3 — 

7*=yK 2, 4 - zs- t -T^yu^^yu) , 

a («*.rf. >f tf^yy/K h!ir/y 

yK 2-7J/K 2 -^mnyK 2 - * 2 10 

2 — y ^ ^;*yu*~ h^rv') , T»J— yU^=^r-> 
£ (0*Jx.tf. 7xy^-y, 2 -^^yu*7^y ^i/, 4- 

t -^f^iy" 3-^hn7x/^«A 3 - t 

-^^yV^-^v-^yU/^^e^yU^oiy 3-y h^riy 

#yW^-fyU) , 7^7^/1 (fl»J;tfi* TirhT^ 

K, ^>X7 ^ Ks 4- (3 - t -y^yU-4 - t Kd 
*->:7 3Ly=*>0 ^>7; K) „ 7^7^yi 20 

(0fl;tfi, y^yur^y, r/^/ur * y . yxf ;ur ^ 
y, y ^yur/^yur s y ) . r^yys mtui. 7* 

=-;\«T S J . 2 - ^ a a U / . * U^f K£ (#'Jx. 
fi, 7x^/i/^i/^ K, >f;U!>WK, N, N-i>7\ 

f^^U-f K) x ^^77^^75/^ (0»Jx.fi* 

N, N — v 5 7 p Dt>7;U7r^^7$ y) , Tyi^yv 

y^r^zxu^j^^-) s TV—^^m (flflxJi, 7zc^ 
yl^;*\ h^cis- 5 - t — =T >\s7 

2-^yU3js^v^7zc^yU^^-) , T JV$r)\s3r$r^i3 30 
;^;l,7^yS (flflxJi* * b^i/X^-^T * 

y) % ^j^ist^ KS (Wlxli. y^^^/u^>-T^ 
K> ^<y¥y^;u^y7^ p - hyu^^^yu^^T 
S K) . ^yw^-fyuS (0llx.fi, N-^^vi^/w^e 
-OK N, N — S/y^-yu^/u^^e-f/u) , ^^7r^ 
yi-S (flWxifi, N-^i^yu^yu^T^-^yu, N, N — 
:7*o tVu^yi^x^e^/K N — yu^yu^r ^-f 
yu) , ^yu^^yug (0(lx:ii. y ^ >J*yU3fc~yK ^-^ 
$ ^^yU/J^^yU, -Oif V^yU^^yU, h/l^z^jX/Vsfc 

^yu) . T/i^yu^^/utf^/uS (fl&Jxili, >F^r 40 

(0*Jxifi, 1 -7*1=-^ b 7^—^-5 
2~rh7t Kd tf^yu^v') % 7/S (0»Jx. 
fi\ 7=c^^TV, 4-y ^•>7xn;U7/ > 4 - fc° 
/^p^/U7> y7x^/U7y, 2-t Kn^i/-4-7 p 
o/V^^7x^;U7y / ) , 7y/u^yi (01x.fi. 
Tirh=^» . *yw<^-^yU^-^->S (0«x.li, N-y 
^yu# yU/<^e-T yu^^r >\ N — 7 * ^yU-#yU/^-< yu^- 

^y) . v^yyu^-^^s wjxiti, h y y ^/uv-y yu^a- 

^y^yuy^yw->y yU^-^-» , 7y-/ut^y 50 



t&ffl 2003-221 534 
36 

^ y ) , ^ ^ KS (fllxLli, N-^^ >W ^ K. N- 
^^yu^^: K) . (0iJ^ii> 2 — ^y/f 

7/li/^^ 2, 4 -y-7x/ ^ri/- 1 , 3, 5- 
hy7y^-6-ft, 2-fJ)^ft) , 7s;V7 
^^yuS (0*Jx:{i, 3-^^y ^rv'^nfyU^yU^^ =• 
yU) , ^^T^^iyuS (^J^Lfi. 7*y ^riy^^/^^yu, 
^-^^yU^-^riy^^^x^yu % 7 ^^yu^^^r^yu) , T 

y-yu^-^iy^yu^nyus (flajx.fi, 7x/^y^;u^ 

^yu) . x 7y;i^I (fl?«JxLli, T-fe*-/K 3-7^^/^y 
li, 7t7 yV/^^riyyUS, ^yU/^S, sJn^sJn y J: t/4 jR 

riy^^um *«*ff fe*t* 0 

[oioi] tuie-^ (c - i ) t«sw7#oi/ 
t^S. ^yu^^iyyvSs ^^^y S^cfctMSfcr:/^^ 

< N #(Cyt;yU7K^->y^, ^yu^S^»*bv\ #yi^ 

=¥iyyuS> ^^^y Sio t tu ? ^yu7^si^^£Diycflg"cfco 

T<>«t<, *ttSr»*i-S*t>f ^-xoflajfcW:, T^*=-V 

thy ^^y^y, ^y^A-f^-v) *3±t/*ai3&^*- 

y (0iJ> Th^yf^y^x^i.y^-y, r b7^f 
tLTfi. ^^n^r^^^l ^T-4 3/ >^< i: t 2<@ 

[0 10 2] a 1 — a 4 . b 3 -b 4 fi, tn^X 1 - 

n-^n^AL^ o~4 ^iRSrfti-^. ±xt>mmz o 

[0 10 3] a\ bMi. a a + b 3 =4<7)^^fSfci- 

a 4fcfi2Sr^L. b 3 ^3*fc« 2 Sr*-T«a*-& 
bftfc^ Wttta^U^l, b J ^3^^-f- 
j|fl*^to**S*t»4bV\ a 2 , b 2 , a 3 , b 3 , 
a 4 , b 4 C0^1^^i-fcV>Tt > . a\ b 3 t I^^CO 

[0104] Mil, tkirjst-, &m7t&&frte s tv>&ik 

*bv^li. tK^J®^, &JR®^i: LTfl, Li. Na. 
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K, Mg, TK Zr, V. Nb, Ta, Cr, Mo, W, Mru Fe, C 
o. Ni. Ru, Rh. Pd. Os. Ir s Pt, Cu, Ag, Au, Zn. C 
d. Hg, AK Ga, In. Si, Ge, Sn, Pb, Sb, Bi^#*lf 

fc. 7km4ttot^Xte. Si(OH) 2> Cr(0H) 2> Sn(OH) 2 ^ 
&m\f btiZo £<bt-. '^>fi/\YMh\sX\X, A1CK 
SiCl 2 . VCK VC1 2 , VOCK FeCK GaCl, ZrCl^^lf h 
*L5o t£frXh¥?^. Cu, Ni, Zn, A1^#£L<. 

[0105] ^fc, L (2ffi<Dig££S) Jr^UP c 
(77^ui>r^^) ^21* (#J*Ltf, Pc-M-L 
-M-Pc) ^^.li3*^S:f^LTt £< . t<D&f(D 
m 1 3 ^ n -pn — X o T t> S 4 3 t ^ X- fc o T h J: 

[0 10 6] Lt't^^ 2ffi<^a^Sli, ^-^rv-S- 
O — . ^^X— S— . ^yU/J?^;l/I-CO-, ^;Uyfr^ 

^s-soz-, s y s-nh-. i/>i-ch 2 
[0107] ffita— (c - i ) x^^n^-ib:^^ 

[oi 08) mjfs— «5e (c - i ) t-«sn57* o > 
r^^^^-et^ Tie— (c-ii) -eat£*u£ 

w<D— ®a (c-ii) t^jn5 7^D^7xyM4i: 

[0109] 
Hfc8] 




P< 12 )ai2 



.[oiio] — (c-n) te*3^T, x 11 — x 1 *. 

Y n -Y 18 li-K (C-I) CD^X'-X 4 , Y 1 — 
3**1, MMi-K (C-I) t(7)Mt[53iT^ 9 s » 
[0111] — «:5£ (C-II) a J1 -a "tt-tiX-P 
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^ a 33 + a 12 + a 13 + a 6 Tfc 9. ^GO^X 

bl^Otta 11 = a 32 = a 13 = a 14 = 1 C0^#Xfo 

So 

[0 1 12] X", X 12 , x^Rifx'm. tti?)n± 

12 . X 13 »tfX 14 tfit-S0 2 -Z 1 -e*5345#Z 1 tt 
10 < % fcSlMiW^li-SOa-Z^-SOaNR^R" 

[0113] — i&st (c-n) -essn57#D'>7= 

[01 14] X^ — X 14 ^ UTtt, -tix-Pixaifi:^- S 
0-Z\ -S0 2 -Z\ -S0 2 NR 2I R 22 ^fcli-C 
ONR 21 R 22 »t U< , Ww- S0 2 -Z 1 lfcli- S 
. 0 2 NR 23 R 22 ^K, -S0 2 -Z^ft{)»SL 
20 V\> 

[oii5U (c-ii) ^*3v>x. z^-tn-pntt 

tK^S, x^r/vl, y7 7l, 7; K 

30 7/u*y7^ KS^eMtl^tSi^^ff^L 
v\ 

[0116)S (C-II) Idiol^T, R 2 \ R 22 li-^tl 

LV\ fcf^LR 2 \ R 22 ^^^7K^T-Tfc^C ^r(^$T 
40 ir^^Xco^ffl) ^^^bt\^fc, ^ttSriS^^^ 

[011714 (C-II) tCjo^T, Y 33 -Y ls lt7K* 

v-^/U/^^/uS. *3±t/^/^*3&s» 
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[oils] Suis— jSit (C- I ) t^$n^7^ny 

[0 119) bUK— (c-ii) ■exsn^-fb'&ft^ 
<D'pt*< t fcio^Sfrlsoif* Lv^-efcs^ft-&»^» 

s t- 5 it^ m a* ft fc » * u v \ 

[0120] 75 a i/T-^tfeWWt^Mmt UTte, 

BSlS^a p{[go^tfT-1.6JeJL±i:^-5<t 5tw«Ai-^ 

9 3 5^L. P. Hammettl:J:i3flUnf:g^ 40 

fflkM. J. A. Deanfi, fLang 
e ' s Handbook of Chemistr 
yj 11 1 9 7 9^ (Mc Graw-Hi 1 

i ) Ht^cnmm *pk 122^ 96-103 

M. 1 9 7 9? (fSitfi) KJ¥Li\ 

[01 21] WE— flast (c~ 1 ) -e^six-s^^ d > 
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Xn (n=l~4) fciOTm (m = 1-4) (O^XilL 

5 0 i-ftfo*>ttE— (i) *3«tr/ (ii) -c*£ft3 

[0122] (1) 0H£«»S : 2Xtf4fcte3ffi. 6 

Xtf4*:te7te, l 0&tf**:i3:i i4Wtfc 

[0123] (2) aHttlftS : lMtf:li4(l 5 
XW*fc«4 8ffi, 9»tf*fettl2tt, 1 3Rt/Sfctt 

[0 12 4] (3) a, Mii^S: 1-16^: 

[0 12 5] *9Jffl«*K*3^-c\ fltifi**Jtft£ (*S 

[0 12 6] «P^^fflV^bn^7^oi/7^yi^ 

tt, «*.«re#-/h»**. (*) r>rtr— >-«t 

f7^o;/7^yHk¥t«t-j (P. 1-62) , 
C. C. Leznoff— A. B. P. Lever^ 
i, VC H3£*7 'Phthalocyanines-P 
roperties and Application 
s' (P. 1-5 4) §|ffltl<lirnb(r 

[0 12 7] &$£W<0— /g5S (C- I ) T*$jl5 7^ 
o*>r^^-ft^4btt. 1ft#4trF0 0/1 7275, p)0 
0/08103, H00/0 8 1 0 K [i]9 8/4 1 8 
5 3 % ¥fffi¥- 1 0-3 6 4 7 1 »ftif^l2<RSiX-CV^5 

[0 12 8] fttlit!b/cJ; 5t^. fifl^tf^y^r^^S 
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[oi 2 9] ^nicft-LT, — (C-II) X~3t£tl 



42 



*/^y>f^K!lyil*# MtMfcQ) (T) "C 

(T) -C*$ix«&j|l»*ffS:SJc£**T#e>n 

10 13 0] 
HL9] 




CN 



CN 



' V-NH 

y q r 

HN 

Hb#«!lQ) 



[0 1 3 1] JbE^S^K Xp«±IB— jR* (C-Il) 

fc, Yq. Yq' tt-ttu-en±iE— JH:^: (c-n) 1:1*5 

tfSY 11 , Y 32 , Y 33 > Y 34 , Y 1£ \ Y 1€ \ Y 37 ^^ii 

[01 32] — AS:* (T) : M- (Y) a 
[0 1 3 3] — (T) «K MttffirE— «5t (C- 
I) OM*3J:t/ (C-II) ^M 1 i: PttX-fe 9 , Yte/^ 

[0 1 3 4] IP*>, ±E^J*ffit-«;tfiS*<Oli» 

»*<*Autv^i:ii JrE^-frjsSstt— «a; (c 
-i) a5-&j*«6iJt«u-c«*-c«*tfct>a?-e*ao 
[oi 35] a>< LT?#b*x^*iE— fi:^: (c-n) -e 

ffiBJw*5JtSIH4flc-e*?STE— (C-l) ~ (C 

-4) -e*sn*-fk-&»oa-&4*. i-ftfo^flHStlt* 

[0 1 3 6] 

Hfc i o ] 



M'0 3 S— ^^-CN 
Y q CN 

-*«<o-1) 



20 




-«f5£(c-2) 



30 




N — M — N 





40 [0137] 
Utl 1 ] 



43 





N — M — N 





-J»3£(c-4) 
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(C-II) (D&mcotpX'bK^^z&tjtzm+Wtft 

10 uvv 

[0 13 9] *?£WX~te. V^T;ft,OgmSK:tel^Tt>^ 
ftSffi^l. 0V (v s SCE) i 9 tJ|T-fc*^i^S 

tf*. ttttt, ^ -fi^l^Si !9 11 J9 -fit ^1(7)^ 

[0140] ffjlE— fl£5£ (c- I ) *3j:tf (C-II) ~C 
20 m£thZ>7 9 vi/T^^mW<DMr{fcM («*-ft*»101 
— 145) ^TsSi-^-^^. ^^^-/BV^ibftS:?^ a *> 

[0141] 

Hbi 2] 



[01 38] Jrf^j^fclw^l^T. Xpt Lt^TP- 



45 



002) 
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(101) ^^.SCXjK 

SO z NH ^ 




S0 2 NH— SC3K 






N-qu-N,||^J-S02NH-^^ 

o 



NaO a S 



■Q 



SO2NH 

SOaNa 



[0142] 



lit 1 3 ] 



47 

(103) 



HN0 2 S 




(n)CeH 



17 



(25) 
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S 0 2 NH -f V" (n)C 8 H 17 





N-Cu-N 




S0 2 NH 




(n)C e H 17 



S0 2 NH 



(n)C 9 H 17 



(104) 



EtO. 



HNOsS 



OEt 




SO z NH 



S0 2 NH 



OEt 



OEt 



[0143] 



Htl 4] 



* 



49 

(105) 



NQ 2 S 




(26) 





N-Cu-N 
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S °2 N v ^ 



(106) 



HO 



HO 




OH 



OH 



NO z S 
H 




N-Cll-N 1 





SOgNH-^^N 



OH 



OH 



OH 



OH 



[0144] 



30 Htl 5 ] 



[0145] 



51 

(107) 



H 3 C 

•O-B 
N 



N0 2 S 




SQ 3 K 



(108) 



N ' V-N0 2 S 



(27) 
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S0 2 NH 1 

| N 

N *^ N SO3K C H 3 

N " C ' U ~ N vX3~ n' N 




S0 2 NH 



-0- 



KO3S 



KO3S 




(28) 



53 

(109) 
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(110) 



KQ 2 0 HNO z S 




[0146] 



lit I 7] 



I 



55 



Oil) 



p- 

S0 3 Na 



(29) 
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S0 2 NH 
^ S0 3 Na 



N — Ni — N 



HN0 2 S N^x N ^N 





SO2NH 



SOzNH 



S0 3 Na 



SO3N3 



(112) 



[0147] 



S0 2 NH 



SO3K 




S0 2 NH 



S0 3 K 



1*141 



S0 3 K 




[01 48] 



[f 15] 



> 




[0149] 



[*1 6] 



t 




[01 50] 



IS17) 



63 



(33) 



Y 1B N^n^N Y» 



«BB2 0 0 3-2 2 1 5.3 
64 




Y„), (Y, 3 , Y J, CY >5 . (VV Y j gggggg *^ *fr*fra*i~»^<fes» 

Y i7* Y l8 



<b-Stt No. 



137 



138 



139 



140 



M 



Cu 



Cu 



141 



Cu 



Cu 



Cu 



— SO2NH 



-Q 



SO3K 



nhs °2 



-SOjN 



.OEt 



— SO* 




.so 3 u 



— SO; 




COjK 



H, CI 



H. CI 



H, CI 



CI. CI 



H, CI 



1> » 14 



H. CI 



H, CI 



H, CI 



a. ci 



h. ci 



Y t s. Y, a 



H. CI 



H, CI 



H. CI 



CI. CI 



H, CI 



UC1 



H. CI 



H. CI 



CI. a 



H, CI 



a 



[0151] 



(142) 



NaQ 3 S 



H 

N0 2 S 



* * [ftl 8] 



SOjNa 




SOsNH 



SO2NH 



SQ 3 Na 



SQ 3 Na 



(143) 



Na0 3 S 



0?S-r- 




S0 3 Na 



SQ 3 Na 



[01 52] 



50 lit I 9] 



(34) 

65 

(144) ? 




R=R n or R 2 ; Ri : R 2 =3-1 
R, = -SPrCCH^K-SQaLi 
R 2 = -SCXHCHjVSOjNHCHaC^CH^pH) 



(145) 




20 



R=R, orR 2 ; Ri : R2=2:2 

R ,= -SOz-CCH^-SOzNhKCHaKrCXCHa^OH 

R 2 = -SOj-CCHafe-SOaK 

[0 15 3] flJB-JKsK (C- I) t«ft57#o-> 

Sg-cfcSo Sfc, (c-n) t*SiiS7^p'> 

T^^S^I*. 0 0 1 -2 2 6 2 7 5^ ^12 0 30 

0 1 -9 6 6 1 0^ |i]2OOl-4701 3-5§\ ID 2 

001-19363 8 ^mM<njjm^£ v^fc-r % w 

[0 15 4] <^^n — f is?) £fc, *$£WX~\-X. 4 
xD^y^U, ±IE— «* (Y-I) "C*Six* 

[0 15 5] -«5t (Y- I) <K A"*JitfB aa Hc# 

u _ ^ (y-i) ■rtSJiift*ttWK / >4< 4( 

[0 15 6] #Jl£— A3:5S (Y-I) T^Sn^fe^Ji, 
5tS^14^S»T*fcS i: t fed, fetB^ft#-e*,a £ 

9#ft^t^o *ie-«* (y-i) t*snsfe* 

*a*S^*— ^*»tt*r»-t". WJBS-flS^: (Y-I) T?* 

IC, zk^f&^BS^^^^ 7 hvKO ^.max^ 3 9 0 n mfah 
4 7 0 nml^fe^ Imax (nm ) (D»%ytg. I Urn* J 

£ x Xmax+7 0 (nm) 60586**1 Um«x^o) h<0 5 
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it {I (l„ro) /I U~*) ) 0. 2&T-C 

[0 15 7] mJlE-fiS^ (Y-I) A"»J:t5B al 

Kx±<Dm&m& istz&mmmx- feottiv^ w 

[0 15 8] W1E-«a (Y-I) te*5V^C, A"T* 
j)Ky, If7/n7^g«*b<, 

[oi 59] B ia -e*$*x*«*8ti: u-ctt. try ^ 
t°^v?>\ tryss^ try^>\ M7^y, 
^ y^/ y >\ ^i-yy >\ y >\ ^ 
^yv^v. =*y*--y-y>\ tro— ;k -yvk— yK 79 

^^^v— s yy—^. M7 

>\ /f^/jv?y, f-Tyjyaw^fbft*. * 
-cfctry^>\ *-/y>\ ^sj-^*^ 

>\ yK -YS^— >K <<^S<< ^ 

^ T yr_ /K ^y^yfT^K fTy7/^K 

^;/y^ y^*^y-y^£F*b< , ^y!)^ 

fcrvV — 'K f7/-/K ^^✓***>^ — 

-<y^ytH^K ^yf7/-/K 

yu. >f=-*V~yK 1,2,4^7^7^ 1,3,4-^T 
[0 16 0] A ia *3j:tJ i B 1 Mcfilft"t-5«*Sf^ ^° 

y^. Tyu^-y^ Ty^^-y^S. t y /i"2£, — ^ 
nflS. y7;S^ t KD^y^S, -hug> Tyw^ 
^•i/S. 7!)^^->Ss ->y yU;*-3r>'S. ^xd^ 



(35) 



67 



yut^->, t^/1> 7 >vu7 r^y^7^^- 

7;u7r^^S, 7/v*/uatf7!)-^^7^ 
i^/uS* 7^*^Stf7 J -/U7yu*-/uSs 7^ 
g % 7 U 7^3 J rv / ^/^ 
yuS. *^< ; t>f^*, , -< - KS, sfc*:7>f/&* * 10 

[0161] ME— «5fc ( Y — I ) -es*ii5fe*tt^ 
^ / li6 i 4 8^7 y^e^ ^ i^S^^^ix^o ttt, 

<^3Sa*.-&fc^r*5ff* bV\ fl(rffi#/U7S=* WuX*5<fctftfJ 

[0 16 2] JME-jft* ( Y — I ) -t^Snse,*^ 1 * 3 30 
Tt>, TIE-** (Y-II) . TR-#:* (Y-1II) 

*3j;t/TfS— (Y-IV) fetB*5 

[01 63] 
Hk2 0] 

— J&jC (Y-II) 

3i h4=N— R 34 




3a 



NHR 



[0 16 4] -«* (Y-II) R 3 \ R 32 > 

7^^/uI, '>^d7;^£> 7?^*^i, 7 
y— /US. T/u^l^^S. 7^/^tl, *fctt>f 

:*>M*M7M4X£3IU R 34 te«St£iS£:*-n (Its 
— (Y-II) T-*Sn^fe*»i^ ( t a iw / >*< i: 

[01 65] 

[ft2l] 



40 
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< Y — ffl) 



i35 



36 



N Za 

Li 



[0 1 6 6] — iS* (Y-III) R^ttzKStiS^K 
yryl, 7/U=fr/uS % C/^aT/U^-yl^S, T^/U^r^ 
7D- yug, T/uar/U^^S, 7!i^fti, * 
fctt-f *:H£«*tt»8:*U Zali-N = , -NH 

*fctt-C (R 41 ) = «:*U ZblStt/Zctt*. 
^34vlUT, -N = **Lf*-C (R" 1 ) = £r^U R 41 
tt7k3tllS^*^tt^«K»SS:* U R 36 tt1t§SmS 
^^-To fflU — i&5£ (Y-III) -e*£*l5£Jftt> 
^^y-^ < 1 1> 1 o<7>f ^>i£3$.7KteS 5 o 

[0167] 

[ft2 2] 

(Y-W) 
R 37 




50 



[0 16 8] -«5t (Y-IV) *\ R^jo<i:t/R 39 te* 

*»3tb-c, zKSWKT-, '>7;S, T/U*/U*. 

T/U^-^S. 77 yU^/Ug. 7 !) -^Ss ryU^r/l^;*- 

R^izKSiJSH^ ^n^-Vlgf, 7/U*/u£, 7/^^r 
v/S, 7!i- yU^ T y — yU^-^rv'Ss ^/l, 7v 
yur^/S. ^;utx^7^ T/Un 3- v^/U/tf^ 

yur^y*> ^ l/^ KS> 7 yu^/uf^^ 7 y — yu^ 
tg s 7yu=3 3r->#yU/K=./uaK ^; yU/^^-f yi-S. ^y^ 
77^^^!, ^/Uzfc^yug, 7 y /l^ls 7yu3fyU7^ 
/S> 7!J-^7^ / S, tKn*5/J, ^fc^^"> 

U R 4 °^«m^S^^i-o fit, -* 

* (y-iv) -r^^nsfeffti*. ^*t-'>#< t h 1 

[0 16 9] WIB-«* (Y-II) . (Y-III) *3J: 
1/ (Y-IV) 4\ R 3 \ R 35 \ R 32 \ R 3< \ R 37 , *^<t 
t>'R 39 l^^34utT, 7K^^^> ^ay^B?, ^>7 
/S. 7/i^yUg x ->^7 nTyU^ryuS, 7 7^^r^ 

7y— yu^> Tj\s*j^*m, 7 y-yu^^-s. 

^^->ttM7KttS^^-ro R 3 \ R 32 , R 33 - R 3S > R 
3 \ ^6j:t>*R 39 ^^-t-7yu^yuS^^, m^S^W-T^ 

7yuar/u^j^ J:tKffiS^(DTyu^-yuS^^^n^o fltlE 

TJ^^mt 1 755 1 2(D7yU^r 



(36) 
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y^vK ^y^DtVK t-^/K 

[0 17 0] R 3 \ R 32 . R 33 . R 3£ \ R 37 > *3«t^R 

SI 2(7)v'^d7/^1W^U\ fltJE«»S<^OT 10 
S^Jt-ti. v/^n^^^^lx^o R 3 \ R 32 ^ 

R 3 \ R 3£ \ R 3 \ it5 ctt/R 39 ^^i-T7/^^r^atw 
^ffcj^ 7 753g 1 2cOT^^^r^S^i : F^bt\ BiJl£i!J& 

[0 1 7 1] R 3 \ R 32 . R 33 , R 3f \ R 37 \ *5<fct>*R 20 

39 ^^i-r y — A-s^i*. fil$:ttS7!J'-^s*3 

£(J ! «t^7!)^£^§*ji5, fifFlET !J ^St 
tttt, ^igW7Ml 2(D7!l-^ffiL 
v\ flftE«ftXtf>tfflfc:l4. Tyu^-yug. 7^3^'>S, 

tts^^^n^c WE7 y -^s^eniwii, 

yK ^5 ctLKm- (3-^U*/nlf;U7$y) ^cn^yi- 

[0 17 2] R 3 \ R 32 . R 33 . R 3S > R 37 - *3±tKR 30 
^Si-T/U^l^^SUlW:, fM^tt^7^^/^ 

7^f«tfCtt, ^MWlMl 2 COT 

f/uftioil/xf/i/ft^^^n^o R 3 \ R 32 , R 
33 , R 3£ \ R 3 \ ioi:r>*R 39 /J 5 *-rT D — 

^ftS^^KSo WE7J-/uft*tttf4, 
«*JW-?-«36« 6 7SS 1 2 COT y — vU^S##*LV\, 40 
ffiEfKftS^Jtwj*. T/v*/v** SsilM*:'!*** 

tta&a*£*ft* 0 WE7 y -^f*xo«ttt» 

[0 17 3] R 3 \ R 32 . R 33 , R 3£ \ R 37 . *3<fct>*R 
39 ^^i-^^-^tt^7KttSl-^> ;*yu*S. */U**-> 
;vS*5j:t;4a7^^9^^H5o *-Ct>, J*;*" 

^ iE^^>^S^ J:tJ c tflE*A'3fc£l4t£ 

^ffit*)ot 1 t)i<, *Sr»j«i-4»>f* ^Wi- 
tt, ta->& y ^jg-r :*->- i-hy->^-r^^> # y 50 
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^A-f^-^) *5it/*«*?-^^ 7h7>f^ 
[0 1 7 4] t»E-«S (Y-IV) R 38 tt7k»W 

/Np^y®^ r/u^yi-s, ta^^S, ry — 

7!J^t^v/^ ^>7;S, T*sfrT^J 
^yU^nyUT ^ y T^^^rv/^^^7 ^ / 
r) l/^ KS , TyU^A^^g, 7D-/uftS, 7^3 

Ti/yuS, 7^7S/S, Ty 
-yUT^yS, tKo^v/S, ^fcfcM^tfiSzM*^ 

[0175] R 38 ^^"t">' > a y l/JW^ t L~C li> 77* 
B^<DTA^yuS^^n5 0 flftETA^/USte, J^* 

5 o r^^^S^tWtctt. y^/K :/^yK 

ui^yu, y 7 7 ;u, Ml7yUtD>f^ 3—^^ 
Tfr^u b°yi-io J: TJ< 4 -^/UTh^^yu^'&^^^o 

[01 7 6] R^^^Ty^^v-st-ti, a&ssr* 

2<^T^=i^^*3ft $ »*UV\ ffiE«JftS<£>0yi-l4, fc 

Er^=i^'>s^Ji-t4. y ^h^v\ >f 
W7j^s^stt5, itiEry — /^s^r b-ctt, ^ 

^jf^^-^^ 7 i 2(D7!i-^lWf U\ fitJES 

iE7y-^OW^tt, 7ai^yK p-hV 
m - (3-7;U*ynt>7^7) ^^^yU^^^tl 
[0 17 7] R 3B &m-tT V — y^^->Sl-»4, Klft£ 

JS^** S 6 7bm 1 2 W7 J 4 t^. til 

ttS^^*tt«o MET y — sio^is&cDmWL 7x 
y^i>, p ->h^y7i7^y^t/o-n^'>7 

*/**>as*Sjixa. r 3 W7^7^ ystrii. 

fM$r*t^7y^7 ^ S m& XlfmMi&nT is;UT 
;7i^*nS« StJHSTiy/UT ^ y^i: UTI4, 
J^^-^^2 75^3 2COTiyyl-T 5: J LV\ flftE 
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[0 1 7 8] R 38 ^^-T^^^-^T ^ y Sid 14* B^r 

7^1 2 OT^^ 1 ^^^^^'^^ ^ y l^fft 
[0 1 7 9] R 3B *s*i-* W KSl-14, JiJftS 

K»*s»*bv\ fiijffi«iftS<E>0Mwl4, 7/^/H*5 

it;7y^£^*H5. lKriE^w KS<z>W-t4. 

3-^;^^^ 3, 3 -v>y W K*3«fct* 

[0 18 0] R 38 ^$t7D^ftSi:ii gmS£ 

$*n*. wiary— y^**i: tts, «*«^«* 

6 71/11 2^)7!J-^*S^ff*U\ StjfSgm*^ 
Ml- 14, TATA'S, ^^^ttRTKteX****^** ^ 
E7 y -/^^S^MI-li, ^^/u^^tfp - h 

Id 14 . Sr*t57;U3*'>*^* ~/umis X 

0gf^7;U3^'>^^-^S^t*tlSo fifJfET 
/U3^^;v#^Siltlt «*JR-T-**S 2 75S 1 
2(^7yi'3^^^- IA\> SiJlEgmS<7} 

,uztf-,uS<7)W;:i4 N y h^s^/i^^/ussjit^* h^- 
[oi 8 1] R^fls^i-^/^^^St-tt* 

flllE#A^<*>f /I'S^W-W:* ^^/^/w^ yuS*5 
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*#t5^^7r*^ ^S* 5 X XfM em ^ * ^ 7 T 
*-Y^S^$tii5. #FlE«»a^«l»wtt, TATA'S 

^A^ T ^-xfyUS^^^^-5o 
[0 18 2] R 38 ^^-f-^yU^^yL-S^i^^. > * ^ 

A-* ^ /vis «fc 7 ^ ^ A^ A-* ~ 4 tt 5 o R 38 

io i Ji;i i 2W7^s^»^tv\ ttjisem 

^WKltt'f *^ttft*tt»36 s ***tS. WIST v-A-S 

[oi 83] R 38 ^*-rr^^.^r ^ y 2^14. 

Srtt57^/^7 S y %&>XX$nW®k<OT)^**'T ^ 

/s^*We whbt^^^t 5 y u-m. r* 

Tb^.& <OT As* frT /S^fftU\ fiJlEg 

y^n^o R 38 ^it7!J^7 ^ y»c«\ Em 
20 * Sr*t57 5 -^7 $ y lis ttf«l*^7 J -^7 

ftutsems^^Jt bri4, /Noyy*^ »xxja*> 

ttg7Ktti/i^tn^ «fE7!)-/i'7^^«tt 
TI4. 7-yy*3«ttJ { 2-^oo7-5;^4ti5o 
[0 1 8 4] R 38 ^^-t-^^-^tt^7K^S^t4. *A-* 

$/u#*i/j\sm&xif4mT>'*~ i ?j*&^ft< 

[0 1 8 5] #Iffi-«* (Y-III) 4 s , Z a tt-N 
= n - NH - 4fctt-C (R 41 ) =^r^b. Zbj3i: 

R 4i i47X^T-^fci4^«ems^*"ro r 43 

Et*S^#^ii> R 31 ^^i-^^<7)gmStP]^-efc 
»f L^MtP]I"efo5c flfrE— (Y-in) 



[0 18 6] 
Hk2 3] 



N NH 



50 



(38) 
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[0 18 7] (Y-II) - (Y-IV) X*m$ 

£^r£p 0 ifflEHtt* (Y-II) - (Y-IV) *(D. 
R 3 \ R 32 \ R 33 N R 3£ \ R 37 . R 38 ^i(/R 3 Wt 

>-tt«.*tta-efcsfe*^te^ ttita— (Y-ii) - 

(Y-IV) 4*<7X R 3a ~R 41 ri*£ bK>f *^f££LzM£& 

Y1 -1 
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[0188] wtic (y- i) T-g^n^fei 

WAWI (Y-II) T?*$ix5fe*^>*#« 

(Yl-l-Yl-16) , -«5t (Y-III) -C*$ 
tt5fe*^>**« (Y2-1-Y2-2 0) > *5*lf- 
(Y-IV) -e*Sttafe*^*#« (Y3-1-Y 
3-12) . jEt-Y- 1 0 1 — Y — 155 Sr^-t"^> * 

©-Ctt*v\ ^5>Oft-&Wi, «H¥2-2419 1 
^ #12 0 0 1 -2 7 9 1 4 5 ^Sr##tw-&^1?* 

[0189] 
Ht2 4] 



Had 



N=-N 




C2H4 



S0 3 Na 



Y1 -2 



Y1 — 3 



V 1 



NH 2 




NaO a S 




SO3NB 



SO a Na 



Y1 — 4 



*S0 3 Na 



;0 3 Na 



[0190] 



50 



Hfc2 5] 



(39) 



75 



Y1 -5 



NC N=N 



jHsSC^Na 



Y1 -6 



CN 



Na0 3 S 




CH 2 COOH 



SO a Na 
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76 



Y1 -7 




SOgNa 



C2H 4 S0 3 Na 



Yl -8 



^ N= 



[0191] 



^ nhchT y s03Na 

6 2 H 4 SO z NH^)> 

50 3 Na 

30 Ht2 6] 



SOaNa 



I 



t 




Y1 -1 1 




SOaNa 



[01 92] 



[0193] 



Y1 -1 2 



yi-1 3 



Y1 -1 4 



S0 3 Na 




NH- 



OOH 

* * Hfc2 7 ] 





tHjCNHSOjCHj 
& 



Y1 - 1 6 



NaO 




yi — ib 



YI -17 





Ufc2 8] 



I 





[01 94] 



30 Hfc 2 9 ] 



[01 95] 
Hfc3 0] 



81 

Y2-4 



Y2-6 



Y2 — 6 



(42) 




SOsNa 



S0 3 Na 



so/aa 



CN 
2 COOH 




30 



W2 0 0 3-2 2 1 5 3 4 
82 



Y2- S 



Y2-9 



83 



«w ^ *h,cooh 





S0 3 Na 



rt-(CH z ^S0 3 Na 





COOH 



(43) #12 0 0 3-2 2 1 5 3 4 

84 



V o 7 [0196] 
Y2 7 CH 2 COOH 



[ft3l] 



10 



N N ^( POOH 20 



* NH COOH 



OOH 30 



(44) 



85 

Y2-1 1 




SOaNa 



OOH 



OOH 



Y2-1 2 



N=*- J L>--CN 



HOO 



Y2-1 3 



N — sJ" S 




-SOjNa 



>J NH 
H 3 C 



Y2-1 4 



N— N 




,SO s K 



N NH 




COOH 



[0 1 9 7] 



30 



OOH 

[ft3 2] 
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[0198) 

lit 3 3) 
Y2 — 1 9 



(45) 



Y2-1 B 




2003-221 534 
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NQ CH 3 

i 

N 



S0 3 K 



NaO a 



Y2-1 7 



CN 

i~i 6h 2 cooh 



HOOC 




Y2-1 B 




OOH 



S 




N 



KOaS 




NH 



N=N— 



N NH 



30 




SO3K 



Y2-2 O 



HOOC 




SO3K 



40 



[01 99] 
Hfc3 4] 



Y3-1 




KO,S 



S0 3 K 



Y3-2 



NC CH 3 
O CH 3 V-/ 

C 2 H 4 COOH 



Y3— 3 
N 



CH 3 N— N 



SO^Na 




(46) 
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Y3-5 CH 3 

Cr"N^OH CH 2 COOH 



NC 



HOOC 




COOH 



Y3 -6 



K0 3 S 



10 




SOgK 



20 



OOH 



Y3 - 7 O y=V 
NaOsS.J^ 



r CH 2 COOH 
v CH 2 COOH 



Y3-4 



HOOC 




[0 2 0 0] 
Ut3 5] 




SQ 3 Na 



30 



[0 2 0 1 ] 
Ht3 6] 



(47) 



91 

Y3 — 9 NaOsS, 



NaQ 3 




C^COOH 



2003-221 534 

92 




SOjNb 



Y3-10 C^OH N^X^/ 01 




0 3 K 




OOH 





N 




COOH 



[0 2 0 2] 
[ft3 7] 



Y3-1 2 



NC CH. 



\ / 3 



OH , — ( 



CN 
SO3K 



30 



1 



93 



( t )C 4 Hg 

Wn=n-I s .n 



N NH 2 



A 



(48) 
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R 


Y-101 


CON(C 2 H 6 ) 2 


Y-102 


CON(C 4 H 9 ) 2 


Y-103 


CON(C 6 H l3 ) 2 


Y-104 


COOC 4 H 9 


Y-105 


COOC 6 H 13 


Y-106 


COC 4 H & 


Y-t07 


CONHC 4 H 9 


Y-108 


CONHC 6 H l3 



[0 2 0 3] 
[ft3 8] 



10 



20 



(49) 



95 
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96 



( t )C 4 H« ]*-\ 




NH< 





R 


Y-109 


COOC 4 H B 


Y-110 


CONHC 4 H 9 


Y-111 


CON(C 4 H 9 ) 2 


Y-112 


S0 2 NHCfiH )3 


Y-113 


S0 2 N(C 4 H9) 2 


Y-114 


NHCOC 6 H l3 


Y-U5 


NHS0 2 C„H, 7 


Y-116 


C 4 H B 


Y-117 


OCgH|3 


Y-118 


COOC 12 H 26 


Y-119 


NHCOCHO-(Q)-C 5 H 11 ( t ) 


Y-120 


NHSQ 2 -^^^) H -OCi2H 2 s 



[0 2 0 4 ] 



[ft3 9] 



(50) 



97 



[0 2 0 5] 
[ft4 0] 

( t )C 4 H<, 
N 

R 
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98 



R N— $-R' 



(C 4 H 9 ) 2 NO 



JUL r 



H 9 ) : 





R 


R' 


Y-121 


CH 3 


H 


Y-122 


Ph 


H 


Y-123 


OC 2 H 6 


H 


Y-124 


C 4 H 9 (t) 


SCH 3 


Y-125 


C 4 H„(t) 


Ph 


Y-126 


0^(0 


CH 3 


Y-127 


C 4 H 9 <t) 


SC 8 H|7 



N— & 
S 





R 


Y-128 


CH 2 Ph 


Y-129 


C 4 H 9 


Y-130 


c a H i7 


Y-131 


CONH 2 



[0 2 0 6] 
Ut4 1 ] 



30 



{ t )C 4 H 



% X NH 2 



(C 4 H 9 ) 2 N 



CON(C 4 H e ) 2 



ft* 


R 


Y-132 


H 


Y-133 


CH 3 


Y-134 


Pb 


Y-135 


SCH 3 



[0 2 0 7] 
Ut4 2] 



40 



Y-136 



Y-137 



Y-138 



Y-139 



[0 2 0 8] 
Ut4 3] 




101 



[0210] 
lit 4 5] 

Y-146 



T-147 



T-148 



HOOC 



[021 1 ] 
lit 4 6 ] 



*%{ NH 

H 3 C NHI 



N-N 

H 8 CN-N-<3 



£500CeH 17 (n) 
(C^NHSO e -^} 

^COOC 6 H 17 (n) 



N NH 

CH 9 



NC \_T CH: 
J — v...N 




(52) 



10 



20 
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NC CH 3 



Y-149 




Y-150 



O CH **\P H z 
CgHfCOOC i^afr 1 ) 



Y-151 



CH 3 N— N 
Cr^N^OH 




CONH 




Y-152 



N — ^ 



0 2 C8H 17 (n) 
Pfi 




SPaNHC^eHgsfn) 



[0212] 
30 lit 4 7 ] 



(53) 



Y-1B3 




N=N 



N OH 



CH 



(n)C n 



2H 2 B{n> 



10 



Y-154 



2 H 4 OH 





COOC 1B H33(n) 



20 



Y-155 




SCH 



3 



COsCeH^n) 



C0 2 C«H 17 <n) 



[0213] Mia-isa (Y-I) , (Y-II) > (Y 
-III) 3o±Xf (Y-IV) *JT*S& 

s^t*s-e#s. TEi-, ffrffi-«5£ (y-ii) . (Y 

-ill) £5j;t>* (Y-iv) 

-To TIBSTjWJtt, ^7/*»tua (A-l), 
(A-2) iS&XflA- 3)*r**JflV\ *^7—&ftt 

ITS (B-l) , (B-2)*3j:tJ f (B-3) 

l>fc0(|"Trfe5o ^tLb<^fe*<^»R^<t Zmax (inDM 

F) SrTIE*lw*H- 0 
[0214] 
[*1 8] 



30 



40 
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A ^(nmj 


Y1-6 


68 


448.3 


Yl-B 


70 


460.2 


Y1-7 


76 


461.3 


Y1-B 


62 


458.1 


Y1-9 


64 


462.6 


Y1-10 


59 


449.0 


Y1-13 


72 


455.2 


Y1-15 


73 


456.3 


Y1-16 


69 


465.4 


Y2-2 


88 


443.3 


Y2-3 


62 


444.2 


Y2-A 


78 


450.9 


Y2-5 


75 


448.9 


Y2-10 


76 


452.7 



50 



[021 5 ] ^^m<D^f is? i o oRiSR** &*<om 

"C\ ftS^^^SS^O. 05 — 0. 5fitfc?)rt 
[021 6] *«!B^^t$/ ML ±E»3£<o^-tf 

[0 2 17] >f 310— ife»t LTIi, > 

t°^^n>®, t*y K>I, B8«SSti>^^^k 
^SSrlrtSTJJ -^fcKI^T y /U7y» ; #J 
ilW77 p !) LtHilfitt^fi/^ft 

<o9te&te. ?v*7*t (D—ntmm ttwt-f ^ o 
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[0 2 18] -ef^MtUil «HRlWlx^!)y D — 2 - xf /l/^^v/^^^x K h y Kf v'/V'* 

5//!lyWtUt a 7/Dyg, t°7/DMi7y v/y^yyx-h, 2, K 

-/^^tSTy^fyM ; Pli(iT!)-yf^ t^/U^W:*— K 2 -m^yu— p - fc Kd 

ft, ^y^JfefK > ny7^^ t^y/-/* ^r^y^x-h) , T S Kfll (ffil^lix N, N-v^ 

^oJ: 5 ; v?7xx/b^^yMs f/uKf^yrU', N, N- >vy V y vur S 

A5feft x 0iJ^Ltfi-7 h=*y V. TV h7=*/ >\TV b ^7^3- 2, t e r t-7;^7x/- 

7t-y K^^<t5 4^r/^^ 09*.tfs?*.*^ ^ftif) > mmm^^^^m ^^^^h 

(D^^y^^fty^WDM^^^x^ ^^>hu-F) , 7^!JySift (N, n-^^ 

<DJ; 5 4««MftyT*fcottJ:V>U t°y ^-2-^h^v'-5- t e r t - «f/U7^!Jy* 

4iK7y^«?^<J:54*i^ftytfeo if) , $6*^7 7 (S*t*lio%-8 0% 

*ft^t*ottJ:i\ 20 hMyyS?hyyf^) > Kf^^>, 

[0 2 19] '>7yftfltUH WiW>K7xJ) /Dlf/ut7*U^ :7^y~-yuJS 2, 4- 

V^feft, ^ y K 7 x y -;uM^«J: 5 4 7 / ^ f y ^ v^-ter t-7$^7xy-;K 4 - Kf^^ry 

ft ; yr^yM, ^yy^M, ^'>7^/^ 7^/— /K 4 — Kr y^t^r y ^ ;i/^^;i/7 x ; - 

ftcoJ: otetf!) ^^Sfeft ; = ^vSkft, h /K 4- (4 - K^v'^**^^*^^^*^^) ^ 

!J7x^uy^yM^ ^rtyfyMoJ:5 4^^* x/-/u) , *A#y»g (011*. fi. 2- (2, 4-v* 

- ty^ffeft ; y/xyM iTyf^y . - t e r t -T ^^7x/ * VgSge, 2 h**>** 

ft ; mzL&ffZf}) ^Vj&ftk U7x/- -J- 7 # ^Sfe) > 7/^;HJyg?g (#J;Ltf. ^-2 

h— T^y >H£#i-£Ty — yubbOi-^y (ai^/^^-ixyu) yyg, v^^A-y vgg) fcifa* 

^i^y^-^fty^WiJiR^^y^x!? ' — ^-tf-yy, 2 h^^^^T-fe^- K 

A^)J:5?i*t0^ftyX-fcoT{)J:V^U t'y^ t^7^K) Srftfffl LT t> <fcv\ WSS^Wfe^te* 

ottJ:<, $^{rtt-tne>SrW45-«5t^*r-rs^y^ omt^t^^o r.nb^w»js#«*«tt 

[0 2 2 0] **IBi-*5V^&ft^ifi»tt<^4i-&, S5» ^7^1/- httf!) (N-t-yf/U7^U^7; 

ix6K»j«*«*llt<o»j»«ti 5 omt-fc^)^, » [0221] **M^*3V^'Cfflv^e>i^S«»JftW«*a 

MWi^ttii y^-^m^^T^m m^^ mco&i&jjm*. 0y*:tf#B»rFSS2, 322,027*, pis 

v^^/U:7^U— K v^^f^7^U-h, S^S/^n 2,533,514*, [S)*2, 772, 163*, p]S§2, 835, 579*, IrI 

--•^r'>yU77^ h N v?- 2 -zn^/l— 3f.y/i,7^ ^3,594,171^-, P3SI3, 676, 137-^* x 1^)^3,689,271^, 

fs>\»7* h> tf^ (2, 4-v^-tert- [^)^3, 700, 454 -g-. 1^^3,748,141^-. 1^)^3,764,336 
T^/U^cc^yu) ^y7^U-h, ^ (1, 1 -v^. (11^3,765,897^-, 1^^3,912,515^ 1^*3,936,30 

f/W/ntVu) h) , y vKXtt^^^^^^ 3flr % Ip)*4, 004, 928^-. [H)*4, 080, 209-^ p)*4, 127,4 

7;r^g (0»Jx.tf. y7x^*^7x- K h y 13-^-, R)*4, 193,802-§-, Ir)SB4, 207, 393-§- x ^^4, 22 
^/UxK^^ai— h!J^Uv ; ^^7x-h, 2-^ 50 0,711-^-. [5)^4,239,851-^. (D»4, 278, 757-g-, 1^*4,3 



107 

' 53,979*, (5)314,363,873*, 1^4,430,421*, W\%4, 
430, 422*, [5)^4,464,464*, [^4,483,918*, 
4, 540, 657*, (5)S?4, 684, 606*, (^)||4, 728, 599*, (5) 
f&4, 745, 049*, f5)fl4, 935, 321*, |5) g?5, 013, 639*, 
K'JH4*¥lFSB276, 319A*, [5)^286, 253A*, (^289, 820A 
*, (5)31309, 158A*, (5)^309, 159A*, 13^309, 160A 
* s |5)gl509, 311A*, |53SI510,576A*, ^BM#W*147, 
009*, |5)gll57, 147*, IS* 159, 573*, |WJ*225, 240A 
*, 3S(H^rF3?2, 091, 124A*, 4*IJB Bg48-47335*, (5)50 
-26530*, (5)51-25133*, IU51-26036*, (r)51-27921 
*, 15)51-27922*, [1)51-149028*, (53 52-468 16*, |5)5 
3-1520*, PJ53-1521*, [5353-15127*, (r}53-146622 
* x (5)54-91325-?-, (5]54-l 06228*, (5)54-118246-?-, (5) 
55-59464*, (rJ 56-64333-?-, [6]56-81836*, (r)59-20404 
1-?-, (5161-84641-?-, [5)62-118345*, |5) 62-247364-?-, 
PJ63-167357*, (5)63-214744*, [5)63-301941-?-, [5364- 
9452-?-, [5364-9454-?-, (5)64-68745-?-, 4^59^1-101543 
-?-, [rJI-102454*, (5)2-792-?-, |5]2-4239*, (5)2-43541 
*, (534-29237-?-, (5)4-30165-?-, ID 4-232946-?-, 1*14-34 
6338*^l:ifE*c jntv^o ±EK jfe 

jpHcfcfU #£u< tto.s— lfls-ett 

[0 2 2 2] ^W^a****^**^***^* 

cote w as* d*j * s wtk «-& . TKttaflc+twfut^tfc t 

K /3 — ^ h^i/xf/urtf - K >f;utoyyuy 

» (tfiJ^Jii^^/i^/u^T ^ K, N-T^A^oy K 
[0 2 2 3] ?Ufc#*H\ K»jfe#«*aitfr&i-io 

[0 2 2 4 ] *«W^?L^*'t-SiR*wJi:, «**>*ffi 
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xf uy7/V^/^-f/K /Ky ^^v^^u^T/i^ 

/U7 y /i/x- tvk #y ^vji^uvjigasK^^T- 

dry7p tV^n ^ =i jtf y (7)7 ^T^y^f 1 

uyt^y K*iS)49l-efe5 surfynols (a 

i rProduc ts&Chemi ca 1 sit) 
Kffll^n^ N, N-v^^vi'-N-T/i^ 

/U7 ^ K<7) X 0 t£T S ^3r*c^/ KS^PttJ?-® 

Si4»]tft>»* bV\ SIC, 4t^BS 5 9- 1 5 7, 6 3 
6-?-(7)^(37) — (38)H, y J- • -r a— v*-* — 

No. 308119(1989^), 2 0 0 1 -1 

20 1 8 2 1 *, B2 00 1-1 1 8 2 2*, B2 00 0 1 
-80690*, (532001-80659 *IS«c^^.ffi 

[0 2 2 5] ^7t, SWtEm^^kSriaSBW-C. ± 

^ w-m l-ctksi*^ y srasio-t- s r t 

— yu, TKy fx/ut°D y K^, jKy ^^u^aJ-^lM 
K, ^!J7^ y^v-K, /KU 7^ !I /U7 ^ K-^rtbfe^* 

^*4 3 ^@^?L^v^r ^ y /u^^^/u^, >^^y/u 

/ux-r^l, T>> y h y yU^(Ofi^{C i «9t#<bn 

^T^y t:*x^/w-^7Ky !? TKy^^x/i-, ^U7^ 
k, ^y^ur, ^y tffit^^^^ 

40 8EC0 2 oK*%EATfflv^ixsr. tmt< . l OS 
[0 2 2 6] fUfc#«lw «t 9»7Ktt*J|SfS:^*S^-C7X 

L<|j:5nm^ll00nmHT'efcS o ^/c, ft^S 

50 ^b5v^^lf^^^/ e ^v^^T* 1 b^n^?f^i-^r <b 
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S: 5- *. *s#a>o f Co marRiti-* 

±<D%l^F'& 1 Ofi&lT, 1 m£*_h<D£iT-£r 1 0 0 0{@ 

[0 2 2 7 ] »UfcS6«i: Ltlt — 
*sm*4^, SEE^^e^-Y if— ^ttfflfcMfrfcSfSbi^ 

^T'^o gffi^^i^Yif— tt, US-45332 
5 4-?-, »BB5p6 -4 7 2 6 4-S-«{ri¥*W*««^igft 

-Yif— (A. P. V GAUL IN INC. ) , W 
^ n77yWf ^Vif— (MICROFLUIDEX IN 
C. ) . T;l^><-^if— (tt^tt^^V^i/^) ^ 
3=7t, fi^r/^oTU S-5720551 

^5««*#^fcil5ffi**^^>rif-tt**Mo?Lft» 

4tmBi<nM t It , DeBEE2000 (BEE IN 
TERNAT I ONAL LTD. ) <b*l<5« 

[0 2 2 8] sEfut^tfe^ex^t-r^^^ffi^^s 

0 0 b a r «_bXfc 9 , * Kli6 0 0 ba r 
JEfcl»S b< ttl 8 0 0 b a r J£A_bXfc3 0 flt 
j^fL^a-CfUtb^^, iS/E*^^^if-£iii-^ 
*ffiT-2aJW±o?L^t»BS:efffli-S^li#J-»* bv> 
^feXfe-5 0 *fc % -«^ix?>^A<tKBt??L^*b 

fc«* "a»ffl^ffiSttffl*o^fflS:«jiPbfca, # 
- h y v &ftmirzm\zmmm&i**i?~i-'{ 

if— SrifiiS*^: Strife t>»* bi^frffiXfeS. 

bv\ (s***a*»5fei-**«few:*aoass^ 

*ttt»»l«o«iJt-fi. T/u = — yu (09. y*y— yK 

/-/K ^n/<y— yK ^y y/o/V- yK y^y — 
yK ^yy^;-/K sec-^^y— yK t— y^y — 
yK -<>^y— yK ^3riJ-y— yK >^n — ^-y-y — 
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^u>-^yxz — yK i/xfi/y^!)3-;K hlixf u 

>^y /K *y ^^uz/^/y =2— ;k yptfi/y/ 

^#i/i?3r— /k ^y-ty>\ ^Mf^nj*— yK ^ 

y yu^ey y ^yu:x— -^yi^ xf i/y^yn-^y 
yK v^^uv^yuxr — yi^ey y f/i.x- ^yK v^^- 

^yl^— TVK yVntVy^^-yU^y^f/Vx- 
xyK h y Ji^U^^yUr3— y^^ey y ^ylxzn — x: 
f l/y/Jla-zl/i/Ttf-b, x^u^yUxi — yl^ 
y y ^-yUx.~^yUTir^— K h y =-*f-\slstf ]) xi— yu 
^ y y ^yu:x— ^yv, h y yy^u n-/u^yxf 

yu:x — U:/^y /U^-y 7xx;Ux-r 
yU) , T ^ > (#k y-/U7 S >\ ^jn^y— ywr 
^ >\ h y x.^ y^/uT ^ l/^ N-y tf-fr*?^* J— 
20 7;y, N-xfyl/>?x^y-;l/7^ y, 

n-^^/u^^^ y i/y^r^yy, ^x^u 

yh!)7^y, M)xf uyrhy^y, ^Uxfyy 
-Y ^ rb7^f^/Dt°uyy7^y) 3o£X$t<D 
t&<Dm&&1& (PL *W7; K, N, N-C^^f^ 
;W;K, N, N — f"/V7t h T ^ K> v^y^^ 
y./UTfc^rv' Ks 2-t°nyK>. N-y^ 

yu- 2 - fc°£2 y K^. N— tfxivu— 2 —If a y K>\ 2 

-^f-yy Ky, i, 3-^y^/u- 2 — r^^y^y 

v?y>- x T-feh^hyyw, Tirh» ^^ti5 0 r*i, 

30 ffie*Kfrttm«ffltt, -«ja«_bS:effflbTt>j: 
[0230] ^^-ewfen^^pfeakJie^Sk*?:^ > 



40 



50 



ii^J, ^*K«)H, BWkBSJtJB, »A»S»J. *ffi» 
2>WHBE#k ^»S>£^J. P^®^'J> BSMM, pH 

mSEffj, mam. bjw«^asiiD3WS:as:»WbT 

[0 2 3 1 ] *5&m\ztem£tiZ>tti&V5± : fflk bTl^7K 
^Ji: bxi^^f'U'^^y xi^yu x /ofyy^y^^ 

^^"ix^yxi— yu, ^*^^JJ=2— /K 2-y^^- 
1, 3-^D/<yS/t^/K 1, 2, 6-^3rU-^hy 

^-—yK r-fe^u>^y xi— yu^^ v ^y-tyv, h 

y y yU^nyN^^^^^^tl^^ffiTyUxi—yU 

jg. 3L^u>^y =2— yu^ey y ^yu (xii^^^) 31— 
7^yw N v?xf i/y^y^-^y^f/u (Xtt^^/W 
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>\ 1, 3~y^f;u-2-^^y/!Jyy>, N-^ 

[0 2 3 2] **KJwttffl$tL*S3S(EiS«li: Itftx 
vK y^D/<y— :/^y— /K *j (hi)) 

fy^t- ;V|^)7;^- $ V /Hilfflfe-*- bV<? 
a, i~f h y *A^y~*>M4#a^tt*««: 

^><D^^^LV\ 20 
[0 2 3 3] *«IBT*®«(^«#ttSr|pI±S^:5fc«)tw 
«^S*tS*^j»K«X*li: lTli#Hflg5 8- 1 8 5 6 
7 7 1^161-190537 -5§-4£#, #§l¥2 - 

7 8 2 tH£$S. Ir) 5 - 1 97075 , [^9-34 

0 5 T^mmztzMtzntz^zsy b !I7/-^m* 

ft, 4#BBHg 4 6- 2 7 8 4 #Bfl¥ 5-1 944 

8 3-g-£t«L *S«FfflF*3 2 1 4 4 6 3 -5§-^E$t£*L 
tl^<^/y ^/ >*3kit&V0s MBg4 8-3 04 9 2f 

H56-21141 -^£3$, 10-881 

0 6 mmw-4 - 30 

2 9 8 5 0 3 *4*$R, ^)8-53427 8 - 

2 3 9 3 6 8 Hi 0-1 82621 -5§-£:$R, 4* 

*sp8 - 5 0 1 2 9 1 ^S^fclEttSfttf: h y Ty> 
3HL^ft, Dt-frV^^D-y>-No. 2 4 2 3 

[0 2 3 4] *5BW-Ciffi«<75«#i4S:r6l±Si3:-5^**- 

>?7yU3^'>7xy — /I'M. ^^y— /uiS, r 

y ^"7*>f ;*y*n — v'-v— No. 1 764 3<DVI1GD 

1 &V>b J il, IrJN o. 15 16 2, [r)No. 1871 
6(D6 5 0M£41> HNo. 3 6 5 4 4(^5 2 71, Ir) 
No. 30710560872M, IrJNo. 151621: 50 
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3lffl$nfc#fF^fE®$^^ft^§BBg6 2-2 1 
5 2 7 2^1»<0 1 2 71-1 3 7 ^Ett^Hfeft* 

[0 2 3 5] ^WfwttffiSixSSSajHibTttxfc: K 

ostKthy y*^> **#aft^hy y*^, -M*y **tr 
y v^^ris- i h\ p-tKo^^ifi 

^^-/u^^^r/u^ i, 2-^<yX^yf7/!Jy-3- 

0. 0 2 — 5. 0 0li%ftfflti(O^»4LV\ 

f^^*f|»$I^li) *fcE*£ftTV^ 0 vs 
* 157^^-)^^ b=7-< K -Oy' F^7/ 

— sutgtfmf bix^o :h?)iW^4iwo. 02 — 
5 . 0 0Kl%ftfflt5^^ff4 Lv\ 

[0 2 3 6] *^l:«ffl^WpHl»llt pHi 

P H4. 5 — 10. 0 kt£Z>£ ?\Z.Wi1m1rZ)<D1>W 
£b<, pH6 — 10. 0 tt£Z) X ?WaM-tZ><D&£ y 

i«8*#*lfbn5o fitFEWttHSSi: LTti h y 
;-;U7^, y —jut ^ >\ N-^^yUv^^.^ 

y -;l/7 ^ v^^ f^x^ y" — yUT ^ >^ if ^*tf b 

^^>o fltJE«n«ir/^* y i: LTte, r^^y^M07K^ 

btl^ JWEtiSlt UTflg^®, /ot^y 

[0 2 3 7] **Wtc:{efflSns*ffiSBAWHl3Wi:U'C 
Jfe, Tyu^^S£^^y^7 i >'^, 7/U*My*y^/i/* 
u^y;yU/^v^^/i^-^ y >-#i^ft, /KJt^y^f uy 

flfi^^v'/K ^y ^^^^^uvyyutr^^flgflSSgm 

^y"/K ^y ^-^rv-^i^U^T/U^-yUT^V, 
zyJIiJlfi^iy^TvK t^ryxf uy^^yy*p fi/yy 



t 
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FYNOLS (AirProducts&Chemic 
a 1 s*±) fcjfSKfflV^na. *fc, N, N-is* 

9- 1 5 7, 6 3 6^-0^(37) — (38) I, V -f- — "f- • *r 
^7,? n-^-No. 3 0 8 1.1 9 (1 9 8 9^) E 

[0 2 3 8] *5§91c9>f y^^fffiSAiiinbSrffii 

LTfc5V^ftfflLiV^2O-6 0mN/ma • s 10 
^y^Mii3 0mPa • s JL^T^£t;£bl\» JEt- 2 

OmPa • s EJLTlwIHfii-sr i:35SJ: 9#*UV\ 
[0 2 3 9] S5>^*«IB^*5V^, *Ky^-**f^?-# 

12 0 0 1 -6 3 7 8 O^lEgt^nTl^o *«9J-e 
[0 2 4 0] **9?<ZM ^^tt>T hcOfS^^ 

[0 2 4 i] **w^»ar^fflv^ar.t*s-e*a>f 

0 0- 1 9 8 9 5 8^^$R*l£iS*!t$;h/Cl>3o 
[0 2 4 2] if^mcDj isf^y b&Zf<4 b !) 

*Lli4#BH¥8 - 1 6 9 1 7 2-S§^$8, H8- 2 7 6 9 3 40 
-5§-<&$gs P2-276670 -5§-^$g, P7-2 7 6 7 8 
9 -g-^fR, 15)9-3 2 3 4 7 5 ^&$B> IB 6 2 - 2 3 8 
7 8 3 -g-^S, IB310-1 53989 PJ 1 0 - 

2 1 7 4 7 3 -5H>?K. ^11 0-2 3 5 9 9 5 ^$R, Ir) 

10- 337947 -5§-£r$8, P10-21 7597 -g-^ 
|3) 1 0 - 3 3 7 9 4 7 ^fg^WEt^f iltV^^ 

[0 2 4 3] EATK**Wtf>>f ^ &ffl\^T>r ^ 50 
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v b^V V hSri"5(^^fflv^bnsiEft*St/iE«7>f 

JftffiiLBKP, NBKPf^bf^U/, GP, P 
GW N RMP, TMP, CTMP, CMP, CGP^ 

V 9 7 4 J\sJ**s— b<D\,^tlX&>iXh£ < , 3fc*S 
4£<7}J5^1 0-2 5 0/im, £PSfil 0 — 2 5 0 g/m 
a 36«a*UV\ 3t«P#fctt, ^tf)**^ ^SSJBXtf. 

tti^nott<):v\ urn. 55 

b * # y u 7 /Ky^^u^. ptfy^w 

>^ #y m^u^^u^^ K ^yyr^J:^ 

fe*M , WSfeJp|.'^«J|s|. (#L a^i/h^- »<b 
[0 2 4 4] ibH^^ y^r^fiCli, 

^-y^. ^yu^. ^u— . sat±, ^si'>3*, 

filtiUJJ**, nK<k^*^, 
?L®a^^:^v^^ B e 0 Ki/y ^^E^a-e*>s« 

[0245] ^?%:mm\^m£tiz>7k&'<'f 

uaev'^^yuiryuo — /K y tf^/u t°n y Kv, ^y 
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[0 2 4 6] «f ^t^mmn, mnRr3*m&mm<oi& 

Li\ -tcofc*^tt. #y ajfcJM*s»*b<fflv^?> 

ll5o #y ^HKJkSM-O^TW:, Wg4 8- 2 8 3 
2 5^ ^15 4- 7 4 4 3 0^ |5]5 4-1 2 4 7 2 6 
1^)5 5- 2 2 7 6 6^ [15 5- 1 4 2 3 3 9^ 
[516 0-2 3 8 5 0^ [r]6 0- 2 3 8 5 1 ^ [5]60 
-2 3 8 5 2^, [r)6 0-2 3 8 5 3^ 0 6 0-57 
8 3 6f, 1^16 0-6 0 6 4 3^ 060-11883 
4 -5§% [^16 0- 1 2 2 9 4 0^ 06 0- 1 2 2 9 4 1 
•§\ 060-1 22942 -5§\ 060-235134 
-g\ ^HH^P 1 - 1 6 1 2 3 6 -5§-<7}#^$8. *H4#f^F 2 4 
8 4 4 3 0§, 02548564 -5^ 03148061 
03309690^ H4115124*, 041 
24386 -5§\ 041 93800-?-, 04273853 
04 2 8 2 3 0 5-ik 04 4 5 0 2 2 4-%-<D&WlW 
• ^Ett^fcSo #^^1 - 1 6 1 2 3 6-5§-^$g<7}2 1 

2-21 5M\ztd.i$<D7$ ]) ^nKSfewt^wi-ssfc** 

[0 2 4 7] ffizMfcSiJtt, ®&<aibMfcK:W3&-efc 9 > 

7;yit^p;i/t Kyy, /tf y U w s >\ ;tfy 
i>y "bn. ^nibo^^^^^t-et^ 

i 0fffi%-cfc5r tdS»4UV\ 
[0 2 4 8] ffi3fcter6]Jb£i]£ Ltd, fiEKffiiS. BMfcffi 

4#B8flg 6 2- 1 7 3 4 6 3t, 062-1 83457^- 
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»l:oV^tlt 4#^Bg5 7- 9 0 5 3-?- (^8 — 1 7 
fflJ) , 4#58Hg 6 1 -20 9 9 4§, 062-1 3582 

1 6 1 2 3 6 ^fS^ 2 2 2HKfiEtt£ftTV*5tJJp^£ 

JPk *3t*effl. pHWWWW, ®jsi 

10 T^tJ:V\ 

[0 2 4 9] IE»«XVfE®7>f/^A^ti, — 

y^. ^/u^. «£»*yi->i>A, flSK^y^A, -®Mt; 
swks». «MfcE», mmm&. 

7vus-*\ y hxK^, -e^-7>r k io*^o^r 

[0 2 5 0] s<y?=i— hg^w£n-57W4'M 

30 5 yu^tt^y tr=/UTyu = — "f^^^, Jj^-3t 

tun ffif«*f. ifess, ^ytme^'j. km 

[0 2 5 1 ] ^fy^v^xy hffifiStt&T/ES^-fyUA^) 

4t^Bg 62-245258 062 — 1 366 
4 8f, 062-1 10066 *^#^a^E*6^fc 

^> 0 # ? *mzffij&&m * (4 0 < cj^t^) ^y^-^ 

«*swi^y ^x^^^Sr^^^Ji^JgijDLTfc, 
^7 — yuSrSTjihT^ ^ 0 

50 [0252] ^^gwo^r^^-fe-/ h>z^y^*- h y 
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iH«tt, s^tt^^s< > #*^«ixfc>r ^tumm^m 

[0 2 5 3 ] 

-e^^ftW (T- 1) 

:7>f (AirProducts&Chemicalstt) 
PROXEL XL2. 

[02561 £h\^mmw. 

3* -A 
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* [0 2 5 4] 3H£0»J 1 
TfS(7)j5£^t-lft^^>*SrAD^ 1 y 3 

KOH lOmol/1 pH=9 CML, ¥*&?LS 
0. 2 5 m<0^ ^ ta^-f /l/^— T?«£EitiaU5^ 

« [0255] 

7.5g 
150g 
37g 
130g 
130g 
10. 5g 
6. 9g 
0. 08g 
3. 5g 

mz7jk-tm&(D'( y bl 0 1 Srfls/ftLfc. 

[0 2 5 7] 
[$19] 





7<fh 


7^>* 










&*Kg/l) 


T-l 

7.5 


T-l 
30.0 


T-2 
8.75 


T-2 
35.0 


T-3 

14.7 
T-4 

14.0 


T-6 

20.0 
T-6 

20.0 
T-7 

20.0 
T-3 

21.0 


y*If b>^*'j3-;U(g^) 


150 


110 


200 


130 


160 


20 




37 


46 












130 


160 


150 


180 


150 


120 




130 


140 


130 


140 


180 
















230 


2-fo'jKXga) 












81 


1^— JU 465<g/l) 


10,6 


10.0 


9.8 


10.5 






STG<e/1) 










8.5 


9.8 


Ml*y-A7*>(g/1) 


6.9 


7.0 


6.0 


6.3 


0.9 


17.9 




0.08 


0.07 


0.08 


0.08 


0.06 


0.06 


Proxel XL2(g/l) 


3.5 


1.5 


1.1 


1.2 


1.5 


1.1 



[0 2 5 8] 



Ut4 8 ] 



I 




[0 2 5 9] 



T-4 



S0 3 Na H * C \ h x CH 3 



S0 3 Na 



T-5 



r 

NHCH 2 CH 2 OH 

* * lit 4 9 ] 

OC 2 H 5 OH 




(H 4 NO>2— P 
O 



> C2H 5 0 "4NOaS 




r-6 



h 4 nooc 



H4N00C 



N=N 



NH 2 




NH 2 



T-7 



H4NOOC 



N=N 



C 2 H s O 




OC 2 H 3 OH 

N=N _ 1 <A T ^V NH2 



[0 2 6 0] IgKK^ V^tyM 01^7^ b^H^ 



50 



H4N03S 



[0 2 6 1 ] 
[*20] 
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>7> 






101 


T-l 


T-l 


T-2 


T-2 


T-3 
T-4 




102 


T-l 


T-l 


(144) 


(144) 


T-3 
T-4 


// 


103 


(a-29) 


(a-29) 


(T-2) 


(T-2) 


T-3 
T-4 


it 


104 


(a-29) 


(a-29) 


(144) 


(144) 


T-3 
T-4 




105 


(a-29) 


(a-29) 


(144) 


(144) 


(Yl-17) 


ft 


106 


(a-29) 


(a-38) 


(144) 


(145) 


(Yl-17) 


n 


107 


(a-29) 
(b-8) 


(a-29) 
(a-38) 


(106) 
(108) 


(144) | 
(112) 


(Yl-17) 
(Yl-5) 


it 


108 


(b-5) 
(c-3) 


(d-1) 
(e-4) 


(144) 
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